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[km i ] &m±fcfr&*sm\zje&2tift&im 

[km 2 j &tm®ifiimm{*m<z>±Tw\zmtt 
[km 3 ] 5&mzm*#mnftm*t izm^^nx 

^«^t*f*«i^«KMlli»©*>?i//t-«aE j 

[km 4 1 km 3 &m<Djj >r\srt—mm&m^ 

[km 5 3 FF.mftmii, WfMfcm&mRin&jmz 
&vm&2i£tt&(D^m£Tt3:z>&®:m^\z&\,*'c. 

[KM 6 ] KM 1 — 5 <o KTMMz&fiWZi >T 

ckm 7 ] m&±\zrxm%^mzm^ntc^^M 
ckm 8 ] 7n--7<!)tf&&&m&it}t<&m&&-e 

&ZZ£ t-T^KM 7 fEifciZ)* >?Wt-iy 

[km 9 3 km 6—8 ot'>-rn^«2^cD^ >^ 

[km i o ] km 6 — 9 cd v>*rna> iciiam©* > 
>*jwk*. 

[KMl 1] H>^;Pmgg5ffi^TIB^#:fC^L. ^ 

t, KM6-9c^^*rn75^csa«o^>^wt-^i^ 

[$S§S©gft8lfc&|i] 
[0 0 0 13 

[0 0 0 23 SSfctt, J:|B*>^Wt-S!^p^^ 50 



(2) W5-2 847 6 5 

2 

smmmzMT*. 

[0 0 0 33 

m&mmmm'?&*7&&mh>*jummL (&lt. st 

M^R^T) &®&2ti (G. Binnig e t a 
3., Phys. Rev. Lett. 49 (198 2) 

57) , #m&&t3ito?&&m&&mv<m> 

^sstmh ^jsoyn-y (Mm tmn& 
ty'&omznm&iMzjT* i nmm^co^m^xm^vf 

^n-^^^-r^z:£\z^Kim^m<ommtm^m 

u*m^itmm\±m*&mtzm$ixz&* m&mm 
n&mizUKM&zti&m^vffimimtzk&m-zti 

»^*>wc**&*sTM0)2:«i^3Wiw$sn 

T^S. mz, ftmVBS 3-1 6 1 5 5 2-ff£$g, i&m 
0H6 3 — 1 6 1 5 5 3^awpK:tgafeatlTVi*J:d 

\z, &&&fcm&n&&mtvx<Dgzm4tim&&)izm 
ft, >fc£Atf;frjloy>fc4m. 

[0 0 0 43 SSfc, E«Sfe^X^A©»ffifiJ±, 4# 

^vn-m<D s TM^P-r^fisnwa, <t. 

R. Albrecfatet al., "Microfa 
brication of Integrated S 
canning Tunneling Microsc 
ope", Proceedings of 4th I 
nternational Conference o 
n STM/STS S10-2 July 9-1 
? 4, 1 9 8 9). B2 0l»9fflB«7t. fl:t*2 
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0 1tiS2 0 2ft^ZnO, A 1 T#te£<*nT^ 

(a) , (b) , <c) t^-r«fCX. Y, Zlfcfr 

[0 0 0 5] ±1t. %>*U/t-M7a-7<Z>l&I$. t T®. 

t«WB3S:«3iS#*3BIXttlB (K. E. P e t e r s o 
n , "Silicon as a Mechanica 

1 Material", Proceedings o 
f the IEEE, vol70, P42 0, 1 9 8 
2) ft?iJ/f3LTSi&UfcSTM#*> ^BS6 1-2 0 6 
1 4 8 ^2tf8fcig3££nTU£. CttitMH&i' 'J zi > 

BIC^n-r/ftflMVte&^WT-- 0WS«) «ifi 
0«4Mtftttit. tt»J»a:JSfflffi£©l»nz**ft4*. 
»S*fc«kt)S«*ffiiieA*:^ <Z3fir|tD K^flrT 
«£?HftA«ftTV&». #0g0B6 2-2 8 1 1 

3 8*£ftCtt. #18186 1-2 0 6 148^il:08 

>g&ftinixT£> £ t It J: D EE*#7t-f %^73^ fcfc * 

(S. AKAMINE, et al. "A Plana 
r Processfor Microfabrlca 
tion of Scanning Tunne I in 
g Microscope", Sensors and 
Actuators, A21-A23 (199 0) 9 
6 4-9 7 0. ) 

[00 0 6] 

:TOBrF©£3fcHJ^ft*Ur^&. 

viHjaMaao&8&fc5 o ot:«.h©ffi*ftMS£:-r s& 
(o) mmftzno. p z Twatttt*ra<Dfc«&*©» 

(-) Y;fr|fc0jett«ft:fc*<tt*£fc#T*:&Vi. ft 
[0 0 0 7] W«836^niixaflSftffl^fc, 



(3) 4WW5-2 847 6 5 

(^s) ;/n-:7ft»«>a»KXU 7 h^7Mira 

[0 0 0 8] ^ht?, #3SSH©@6$fc3:, ±efl£3feW<0^ 
[0 0 0 9] 

[ooio] hj^, *^onnt MLk&iw&tt 

< £ *> 1 ^O^^m^JS fc*E&<Z>§e3Sftf«g# 6 ft 0 , tt 
ffeMH^JKDtWmicJ: D»M-* c £ft#8fct-r<5# > 

ssmte® *&« * *vr v> * c: t ft 4*m «■ * Jtis* > ^ 
[ooii] *&&<Dm2\t, mwmt* m&fz&m 

[0 0 12] *»58©»3^ Jiffi#»9I5Sl 

®»» & Rtt/t t ft -r >^ u/t-a^ 

[0 0 13] ^1101411 *«J:ICjm**ttfc» 
50 tL&Ctft#mi:-r-2b^>5 1 UA-Siyn-^r^ 
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[0014] *%pjo^5k, ±m*¥zmmz&z>v)\z 

CO 0 1 5] *5gtPi0>SB6Kk ±S3*»9i*3-SB5(0 

co o 1 63 *%^o^7^ h>*j\<nffi&m^T:& 

CO 0 1 73 ^t^&E&ffi^T^ti. 

cooi83 Ei i&Hraft i wt— wz$m 

(a) K£0 1CDA-A' ErffilSX&O* 02 
(b) »B-B' Braia-e&§. S iMll:-^® 

H-^Po 1 y S i «fc 0^5^*2 tflSK#H 3, 

3' , 4, 4' T^£*ITV>S. 

Po 1 y S i Tr^0p^-r^5^lin^>f^C0^^ 

3' , 4, 4' ^SS»^<kt)*>^UA-CD^#: 

3' , 4, 4' ##>^Wt— ©^fl:2fcttLT*ra 

fc«»***KYtt*S)fc* £^»SHH^JB3, 3' 
[0 0 1 93 ®3«^^l(D*>^Wt-S! 

n<texjm&m\*>Tftmvft*<DT!$>z> a 04 u> a 

03CDA-A' BfW^X&tK ^4 (b) fctB-B* Eft 
SiS&ltCS iOa I3 1^UT~^ 

y>F-:/Po 1 yS i£Q&*£^2 2:»IMMi 
3. 3' TKStlTl^c «SMWBl*F-:/hPo I 

y s i -chx>^^^^^>^wtn^^^r(Dmnm^ 50 
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5 

t^-om^^it d arm® 6 tm^n 

Tl^*. Xv 2 ©T®^«m@Jl 3 2#WttT 

CO 0 2 03 3g&#jg3, 3' OD«fiE«!lfl|C«fcD*>^ 

« 1 ±^mS 3 3 <DMK3ISftn-f TX^^Jra-rs <h^l 
CO 0 2 13 Siafe^>i/nt03ic^U^:^;^^> ^SgiE 

C 0 0 2 2 3 0 5 2 >^ I/A-iM^ 

X&£„ [216 (a) fciI§J5CDA-A' S/fS^T^O. |g| 

6 (b> »B-B f mmm^fo*. t^siw^i 
m^n^e;v 5 3 ammzn. *<D$£i%mz h 

S i MR±fc* 'J3>^5 2 £JE«£Sg 5 3 CD 

CO 0 2 33 3±\Z\t, JE@#5 

5 5 XtXJE^ 5 4 ^rc&cDTfl^ 5 6 

a, ±nm& 6 b^@$tlTViSo ^CD^^^DrL 

n 5 2 t^rRi-rs s i »*R«»jcfifefc* 

CO 0 2 43 Y«b&ftK»C!)*tt»*»ijT**^6* 
Y^!^JCD^SAY«, h>>?5 1CD^$K v"J 3 
>^5 2COS$L, jE^^5 3CO^$L f , t>^5 
1^>U3>S5 2C0J5$a, fc>v?5 lcoifgw, 

CO 0 2 53 
C3&13 
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enL 1 a V fi 

AY= X (21 + 3L+3L' ) 

g 2 w a E 

ao \mnm, "Eum&mtv&z. 

[0 0 2 6] Jt:££D, YWjfa<D&&&&*:£<-r* 
[0 0 2 7] vUr3>^5 2«, »>U3>HttWjUj- 

^l:<t5Xy?>^hy^ &m KTm&Z ft 
YijMi&rcfc&comffite, y'J3>MotTO 
Rtf -> 'J n >^lc n * Ufct p ^<E>^£6$j F— ^t* 

3BU 050^^^ im(Or?M&m£:*:ft*}ttto2 

-f^;i/^5ifci©^$nst)©-e«^<. £fc£ft*<z> 

[0 0 2 8] S5(^Uc«t5^ *^m2cr>^>? 1 

[0 0 2 9] m7\t^^m^<otj>^vn—m^u— 

fit. 5«yD-y, 7 2^T«T?*5. m\Z7Kls*Ljl 

[0030] Mitim *m»* &m. tf^x, 

-5^3 >> *»53SetJ4«ffi*W*Ufc#-7-0 5 9; 
[0 0 3 1] K«0^7 lte, !T««K><D-ifl#£ 

[0 0 3 2] na>orfggB7 l tLTli, ^ffiS&mat 
#-m&Sft*. £<Z>fca& % rJ^I57 lO^SJS®]©^ 
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tttLTte, ^fc<£fc2&K«fc*;fc€:^UTl^i&g 

[0 0 3 3] ^S^D-^ax^ h*«V»n«, 
7 2 £ pJ&&7 1 fcte*WiD«::£fc«k0BW2re 

[0 0 3 4] ^^^f-S^tbTll #00 

^«^iCttTm®7 2tt^Tfe^o 

[0 0 3 5] 3 ©A >f WX-I^P-^0» 

^Stl/TH ft5fe&*D<0i»&, WA«*3B#jS*-r 

[0 0 3 6] «I&SB7 HWB£ttflc/*f 

x y ? > ^Ii ©las 0 i§ U K <fc D AW 
[0 0 3 7] ®7fc^LfeJ:-5^> *^3CD*>? 

Ui, F-:f£ft;fc^Uxi>£:rn-:7£Ufc^fc£D 

[00 3 8] 

" [0 0 3 9] ^tfigtll '- . ■•* 

^^jfi^tt, *&wm i >^ ujt-M&fctttzw 
40 mtzhw&z. 

[0040] *m&m-T?\z> m i ^vtt&wm i cd 

*r (10 0) nSfS iSSllCLPCVD^S^ 

SMH8 1^ISb (0 8 (a) , ^ICLPC 

VDgST/>K-^Po 1 yS 1 *JjU»U>^h/t 

fe^WiPS^^ ^«i#Ji3, 3 4 SMt<& 

50 (13 8 (b) . Rttfc, LPCVD*1BT?y>l« 
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-ypo i y s i &m&Q*>m<$ l mvi<?x b/t*- 
#JB4, 4* *wmrz> (m 8 (c) . h 
<Dmm6&m&L* mmvs a-^b^-i^s i&sv? 

(0 8 (d) #jg> . *g&fc, ft^ftlyf^S i 

* (08 (e) . 3' , 4, 4 ' <0 

Cb) <D«fcSfc^*Clfc#T?#-5. 

[0 0 4 1] Wt-0ffiSbfck 56&#@3, 

m^s 114 nz^riRjas&^BEm^i o sms*^ 

m, i o 3»&nnK0rr««fistttiDsw^ 104^ 
»i o 3*xy^fc«^axy«»attiT*a. 

CO 0 4 4] JtiS^^t^h^^^oDi&^j^-ic 

jci^f t&gatfiii i z^ftoD&su^— ^ 

1 0 2lZV-tf*M5jt#m~Q*:-*-\z£K>&®Mr) 

fcftt* 10 3 ityD-^tcD^tiStis h>*;ngtfs£ 
h>^;imSS^ffiIaI^l 0 7^J:D^tt5U Z^^iU- 
1 O^jSUT^D-^t^^O^^ 

^1 0 2£XY#gfM*i?!Hj8l 0 9 7?XY^(pJ^ST 

*;i^sft#iatfl2*a, ^n&fnwisiggi 1 2t£i&o& 

<i h^— KOSTMW^n-S. STM^l 

1 1 3 tSasStt*. -to®, xyT-u/^—m^n— < 
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7 I 0 2CDZ^(D^D^ f>-~£?#,h$v>G9T, 
i&^K'J 7 K Eftffl 0 3C0^MC0E3a, t> 
iii«T*fc<&*:fc«K Z^l^Iifflmf l 0 5 
^^ViTS>^;um^ffltaIg&l 0 7O<|#^Z^ 
1 l^ILT, 0. 0 1-0. IHzM 

1 1 sizjzvxYjjfaiz&mz^ mmvmmzyn- 

W 7tfi*Z>l:v\zl,TmBk&ft5. 

J0 0 4 5] ^(DmmiZTs ^10 3tCHOPG 

IsT^l 0 6KT2 0 OmVCOlS^mjEE^yD— 7tK|Sf 
mXO. 0 «?feiimft 

a? coo4 63 $:\z. mtiz^orz^mmi<Dtt>^u 

->7Sm^l 18, *i 
«*ff*^;E|giMS 1 1 9, yp^is, ^7>^ 

wt- i2o. b v&xmm i 2 1 fe£ smaw: 
^>fv/^s/D-^i^nx^5. i2 2«m 

do 

[0 0 4 7] 01l<O|^^tt. ">'j3>IS$f^ 

[0 04 8] 012 lC±I3^S(^>^W^^^n~ 
^^ffi^felf^^eo^n^^^s^ro 12 

3 te#«tfb* >^ wt-a^o i 2 4 tt^etfb* 

>^Wt— ^^n-^1 2 3*XYM^3iC^*|-^T^ 
^^X-^, 1 2 5«^EISSTfe^o 12 6»iBm 
1 2 7«^|Q{ti^>^p/^^^ D _^ 1 23^ 

^n-^«S5^*n-en^*teE«ttM#:i 2 6tCf&g 
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[0 0 4 9] Mmfcx^iort-myn-zri 2 3 <Dm 
mus m-'j'Ky *mww& \ 3 0^0^. mi* 

&*7^BI?W1 3 l afciOOT^tsn, :/n- 
*mW\sm 13 0 MS^U Hlfltfb* >^ Wt- 

3 OftJUfrr*. ^D-AyHia»i 3 Ote^o 
7HVXtC^^^>^W^-^!^D-^l 2 3<fc 

o^yn-yom-^s^itium^sgi 3 i btc^-r 

®#ggl 3 1 bteCOte^SX^-fc^fcteX 
[0 0 5 0] zTu-zf, ^HoEftfflfp. 

^ ■ tt#ffi9gtt«f«iisiB 1 3 2 ic £ oapww^scr 
uA-ffis&sKi ssiriomu m«>?w\* 
ki 2 siz&vn^o 

[0 0 5 1] HI 3C01 2©^*-^mUcr)/t«)0 

co o 5 23 *:/n— r/Mfcr****-*** 
ttj£3£e*py^i 3 4^^, <l*<ofei^uy 

K_Y&U $&tCY7 3 5\ZXJ3? 

S. ^(DYTKU-X*^>^1 3 5«> SM&ffcjb^U 

LK^XtU S5»tX7 3 6 ICA^J 

*>h&£Jto 0 zinsx, YTKUX*^7>^<5[)*^ 

CO 0 5 3] ^at^^UA-Sf^D-^^O^fld 
Uiti^Vou t liD>Al/- i*l 3 8fcA;*rr-5. 3> 

13 8 tt, Vref 139 £&eMJBEt 
MfcTS* ^D-^7Hl/X13 7 

(0 0 5 43 ^D-^if-^W 4 0-1 4 2lt 
&Wb# >^ Wt-^^D-^cD^n-^SS: £|s)£ic<Z)B3 

fg*\ WHJU ON«*, OFFfM. 



(7) W5-2 84 7 6 5 

co o s 5] imit*i>n>rf— m-7n-7<z>7?±x 

co o 5 63 i^>fwMya-^t)f^ 
io uiaof-^/u, Rtfr hvxaxi 4 3^ur 

ro-^«flf-^M4 0-14 2 0x-^«at 

^^HJU, «^13 1bCJ;0X7-M%L<H 
[0 0 5 73 Sa^ftfratt^ttX*^-^^ 

[0 0 5 83 Z\CT, —D<D*&&ZL~y M**— S>4&© 
C 0 0 5 93 2 6 fc* 1 ^—^^C9^:T<7?IB@^Xy h 

So 

C00603 rneo^n— ^mffi<DZ^f«i(Dffed^is.ix 

40 nSh>^Mfilffi3^J tt, $r, <&d, <I>wCO 

y • wmmmmmb 132 tci off 5. r^t>^, 
^vouts^tc* >^vn— mm^ 133 

CO 0 6 13 *^Sg^T^^TViS*>^UA-{± 
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fc «fc 0 * >^ WT— JKKrEsiJfS 1 3 3 i 0 as 6 ttm^lz 
[0 0 6 2] i^O^D-^ffll^-^fcS^i&S 

7mm&-mte&&& • wzmi,itmzt£z>&5\zffl®-r 
iz&zriz&m, psa*^««4t±<yn-y©z, y 
co o 6 3] -*(D$sjk ±ewwaatt«Ttt, 

[0 0 64] 3fete«2 

[0 0 6 5] *miMT'ftm,tt%>*Urt-W7n- 

«M*»3. 3', 4, 4' £K-/t>hPolySi(C 
IfeAT, Jt«W®&iafc&Kflj*tfTa, W, Mo^ 
JHH. *&, *>fI/A-©Sm#2iLTPolyS 

0Vftl;ttftm 8&#JB3. 3 # . 4, 4' 

#Jg<z>^^->ttH[9 (a) . (b) ©i^iam 

CO 0 6 6] mfaWl fcd«fc, 01 OtC^Lfc 

H^10 3l:HOPG (^7Hh) 

[0 0 6 7] £fc> ±UZ»rUrt-M7n-zf&. ® 
[0 0 6 8] 2mW3 

[0 0 6 9] *r (1 0 0) nIS ! 3MR 1 Ic-f *>-f 

9l/ttSJI3 3&&J&U CVDS*ST«tt»£:fc*S 
i O2 P 3 1 ***<D ±fc»jjBr« (B 15 (a) # 



(8) 



#Bf!¥5-2 8 4 7 6 5 
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(015 (b) MB) . LPCVD^jgTy 
>H-^Po 1 yS ifejaWU l^^M^-r^ 

3' ^^j3cT5. Mir, i.pcvd^st;>h 

-^PolySi^U n*——>t/-tZ> (B15 

^M$ti5 (Sl 5 (d) #ag) . 
3- <B/t*->£l,TH:fi*&***, AJiLHfB 9 
(a) , <b) ^J:5fc-T*ct)0iST**. 
[0 0 7 0] W*-©JK»tt % WAHT^!6H*Ji 

3, 3' <o&mmm\z&t)Ei3v>Ymjim* *>t, 

a? [0 0 7 1] ^fc> ftlMl £PTOtc, B 1 0 fcwUfc 
cfc 5 JbiB* >^ M-a^D-^feJi to&fem h > 
BWl 03KHOPG 

[0 0 7 2] JOBjb>fUA-irD-^ 0 

1 iiz7£vrz&5\zm-&fo±\zm?kffimj£i,x4mit 
[0073] mm&4 

mi,* »1, 2. 3©te©»»*w-rfe<DTr**. 

® 3 fc^L-&*!65|^ 1 <z>% >^ wt- 

fc. MKflS&IIMAMU ^13, 3' SH-/t 
f ->KPo 1 y S i KttAT, Jttt^iftfiftft^iRMX.^ 
Ta. W, Mo^&^Vi. fJZ&Un<— Q>3&&& 

40 2ttTPolySi»5^SiO» ^^^75:CtT 
^>?^A-Olilt SI«6^J3t|S|«, 
B3, 3* 0Y*fcfrfi|, *>^WW 

McomS 3 2 i: S i ^fe 1 ic^mffi 3 3 P^O/W 

T>b»^»©^^>tt H 9 (a) , (b) CD^fc^tC 

[0074] ^1^^:, bi orc^ufc 

*MBMKn* K»103fcHOPG (^7KM 
50 fc£^V>T^®®|g£fTft^fct£;3, ^^/l tfSI^ 
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[0 0.7 5] &tt. ±gB*>^wt— m7u-zr&. m 
[00 7 6] m&ms 

2 co* isK-mm&mttm nit* wt— a 

[0 0 7 7] glT> ftlfcl, (10 0) pi^U3>a 
«lw. CVDttl:Tnl'>U3>ftl Oum^t-> 

*>&A*f?V>* DS 5 /'J3>t«16 1in. »2 

5&t^TX?/f 1 6 2tft*Sfl2S/U3>*CVDS5fc 
TJfcjfcfS (0 1 6 (a) #88) . ^4!C, gfcJOTCD 

^>^tcd: 0 A^-rz>^U, S i 2&K*S»0>S 1 1 
o t: \ziiam \s1txmzt> u * A*^ffltfcr«?x 

^fctpSv'Un^SXy^^n (HI 6 
(b) #JH) • ft5IC, YlfoiKgbOfc&omffi 

fc-T*. ft6fc> TSg5 6a, EE^ft5 4, _bmH5 

*T*. T««5 6 a, ±fi5 6b, h>*;M&SME 
&6, *tf*©4&<D«B*tt, 'J7ht7ftfct/^- 

^CiOZnO!&3 0 0 0AMUm 

»K*»«fcTXy?>^bT»d6t5. ft7 

j£*T* (Ell 6 (c) #J8) o ft8iC, rt?—->?<D 40 
& C* C1F 5 *S£tfSF* ^7,^Vifc^fe-r^ 

m»o»«tt<5 (si 6 (d) * 

ffiD • 

[0 0 7 8] ft33, 5fcf&©5 5 &&«&K$ffi<D&fci' 

[0 0 7 9] *^J<c*>^i/;t-i^a-^l b 
>i>5 1©^^ 1 =2 0 0/xm. ->Uu>3jg5 2 0:B<* 50 
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L=1 0 0 0 janu BE©#3&5 3cr>^L' =5 0 0 u 
m, t>v5 1 C0$gw=5 Atm, te&Mfii 5 7 £ -> <J n 
>&5 2£<Z>fflRSg = 2. SjunTC&tK fefettC* 

1 amfiofc, 

co o 8 o] mz, mm&n tmmz, ®i o\z^v/t 

lEftl 0 3 {CHOP G (^777^M 
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